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神经生长导向因子（Neural Guidance Molecules）主要有 Netrin，Ephrin，











综合现有报道和我们表达分析的结果，我们对 Sema3A 和 Sema3C 进行了进
一步的研究。我们对 Sema3 的受体在肿瘤细胞和人血管内皮细胞中的表达进行
了半定量分析，发现 Sema3 的一些受体在这些细胞中有明显的表达。利用以慢
病毒为载体的 RNA 干扰技术，我们构建了 Sema3A 和 Sema3C 被抑制表达的肿







































Tumor vascularization brings about dramatically increase of tumor growth, 
representing poor prognosis and low survival rate. Anti-angiogenesis has now 
approved as a novel approach for cancer treatment. Searching for more effective 
targets to tumor angiogenesis is a hot spot in biomedical research.  
One of the important recent advances in vascular biology is the discovery that the 
vascular system has adapted guidance mechanisms and used the same set of 
molecules for its proper wiring as seen in the nervous system. Neural guidance 
molecules include mainly four families: ephrins, netrins, slits, and semaphorins. 
Although quite some of such guidance molecules and their pathways have been 
reported to play roles in both normal and tumor angiogenesis, there are not yet 
systemic studies on this aspect for the four molecular families. Although many 
members of the families have been found over-expressed in primary tumor and tumor 
cell lines, little is known about their importance for tumor angiogenesis and tumor 
progression. If eventually the guidance mechanisms could be implicated to guide 
vascular growth, it could be a safer target for tumor-angiogenesis inhibition.  
We performed a systematic expression analysis of 16 neural guidance molecules 
in 28 tumor cell lines with the real-time PCR technology, and we found that more than 
reported such molecules, which are normally lowly expressed in normal adult tissues, 
were obviously expressed in tumor cells; and expression profiles of these molecules 
showed certain similarities with the tissue/organ origin of the tumor cells. The data 
provide valuable information for relevant research.  
Based on the reported data and our expression analysis,  we performed further 
studies on two members of Semaphorin 3 subfamily: Sema3A and Sema3C. We 
examined the expression of their possible receptors in cancer and human endothelial 
cells with semi-quantitative RT-PCR; and we found some of them were generally 
up-regulated in those cells, suggesting that they may be involved in tumor 















established stable tumor cell lines with Sema3A or Sema3C suppression. With the cell 
lines we prerformed chick embryo chorioallantoic membrane assay (CAM Assay). 
However, we did not find significant modification of tumor growth with this primary 
study. We also examined their roles in affecting cell properties of the treated tomor 
cells; and we did not observed significant impacts of the two genes on the cell 
proliferation in vitro. However, Seme3A inhibition significantly enhanced the tumor 
cell migration; while Sema3C inhibition, on the contrast, significantly decreased the 
migration of HepG2 cells. Further study is required to reveal the roles and 
mechanisms of these two genes for cancer development. 



































































































表 1-1 人神经生长导向因子家族及其受体。 
























































综合现有报道和我们表达分析的结果，我们对 Sema3A 和 Sema3C 进行了进
一步的研究。我们对 Sema3 的受体在肿瘤细胞和人血管内皮细胞中的表达进行
了半定量 RT-PCR 分析，发现 Sema3 的一些受体在这些细胞中有明显的表达。

























慢病毒载体系统质粒DNA : plentilox3.7， PHR，VSVG（韩家淮老师惠赠）； 







3 种人内皮细胞系（ScienCell）：人脐静脉内皮细胞（Human Umbilical Vein 
Endothlial Cells, HUVEC）、人脐动脉内皮细胞（Human Umbilical Artery 
Endothelial Cells, HUAEC）、人皮下微血管内皮细胞（Human Dermal Microvasc
μLar Endothelial Cells, HDMEC）以及人胎肺成纤维细胞(Human Fetal Lung 






Trizol Reagent Invitrogen 
Toyobo Reverse Transcription Kit Toyobo 
DEPC Amresco 
Taq Polymerase Tiangen 
Ampcilin and Stereomycin Hyclone 
Trypsin Hyclone 
限制性内切酶 Fermentas 
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